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Title  10 — Energy 

CHAPTER  II— DEPARTMENT  OF 
ENERGY 

PART  475— ELECTRIC  AND  HYBRID 
VEHICLE  RESEARCH,  DEVELOP¬ 
MENT,  AND  DEMONSTRATION 
PROJECT 

Performance  Standards  for 
Demonstrations 

AGENCY:  Department  of  Energy. 
ACTION:  Final  rule. 

SUMMARY:  This  rule  prescribes  mini¬ 
mum  performance  standards  for  elec¬ 
tric  and  hybrid  vehicles  to  be  pur¬ 
chased  or  leased  for  the  first  phase  of 
a  demonstration  program  under  the 
Electric  and  Hybrid  Vehicle  Research, 
Development,  and  Demonstration  Act 
of  1976. 

EFFECTIVE  DATE:  July  3,  1978. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Charles  E.  Pax,  Office  of  Assistant 
Secretary,  Conservation  and  Solar 
Applications,  20  Massachusetts 
Avenue  NW.,  Washington,  D.C. 
20545,  202-376-4893. 

SUPPLEMENTARY  INFORMATION: 

Background 

On  February  6,  1978,  the  Depart¬ 
ment  of  Energy  (DOE)  issued  pro¬ 
posed  regulations  (43  FR  5841,  Febru¬ 
ary  10,  1978)  to  establish  minimum 
performance  standards  for  electric  and 
hybrid  vehicles  which  are  to  be  pur¬ 
chased  or  leased  for  the  first  phase  of 
a  demonstration  program  as  required 
under  section  4  of  the  Electric  and 
Hybrid  Vehicle  Research,  Develop¬ 
ment,  and  Demonstration  Act  of  1976 
(Pub.  L.  94-413)  (Act).  The  proposed 
regulations,  issued  as  Part  1010  of 
Chapter  X,  Title  10,  of  the  Code  of 
Federal  Regulations,  followed  an  earli¬ 
er  request  for  comment  on  standards 
recommended  by  contractors  (42  FR 
53630,  October  3,  1977).  The  scheduled 
public  hearing  on  the  proposal  was 
canceled  since  only  two  respondents 
requested  an  opportunity  to  make  an 
oral  presentation  and  both  subse¬ 
quently  elected  to  submit  their  com¬ 
ments  in  writing. 

Discussion  of  Comments 

Twenty-five  written  comments  were 
received  by  DOE.  Several  contended 
that  no  performance  standards  should 
be  set.  However,  the  Act  requires  that 
minimum  performance  standards  be 
promulgated  by  rule  for  both  person¬ 
al-use  vehicles  and  commercial  vehi¬ 
cles. 

A  number  of  comments  recommend¬ 
ed  easing  specific  minimum  perform- 
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ance  levels,  citing  the  low  level  of  ma¬ 
turity  of  available  technology,  while 
other  comments  recommended  raising 
these  levels  to  avoid  the  adverse  ef¬ 
fects  of  demonstrating  vehicles  of  dis¬ 
appointing  or  marginal  capability.  A 
considerable  amount  of  judgment  was 
involved  to  determine  a  reasonable 
common  ground  among  these  differing 
approaches.  As  discussed  in  particular 
below,  the  regulations  issued  today 
meet  several  of  the  concerns  expressed 
in  the  comments  and  define  some  of 
the  specific  standards  with  greater 
clarity. 

1.  General— Establish  a  single  set  of 
standards  applicable  to  commercial 
and  personal-use  vehicles.  Some  com¬ 
ments  suggested  making  a  single  set  of 
performance  standards  applicable  to 
both  vehicle  classifications.  Section 
7(b)(2)  of  the  Act,  however,  requires 
that  “[sleparate  performance  stand¬ 
ards  shall  be  established  *  *  *  with  re¬ 
spect  to  (A)  electric  or  hybrid  vehicles 
for  personal  use,  and  (B)  commercial 
electric  or  hybrid  vehicles.”  In  many 
instances  the  minimum  performance 
standard  for  a  particular  category  is 
identical  for  both  commercial  and  per¬ 
sonal-use  vehicles.  For  other  catego¬ 
ries  it  has  been  judged  appropriate  to 
select  different  performance  standards 
for  the  two  vehicle  types  in  view  of 
differences  in  use  and  in  consideration 
of  constraints  imposed  by  the  availa¬ 
ble  technology. 

2.  Section  475.2  Definitions— Com¬ 
mercial  vehicle  and  personal-use  vehi¬ 
cle.  A  suggestion  was  made  to  limit 
personal-use  vehicles  to  those  designed 
for  six  passengers  or  less.  There  are, 
however,  in  use  a  number  of  vehicles 
capable  of  transporting  up  to  10  pas¬ 
sengers,  which  vehicles  are  used  pri¬ 
marily  as  personal  automobiles,  with 
similar  performance  demands,  rather 
than  as  commercial  buses.  Therefore, 
vehicles  designed  to  carry  up  to  10  pas¬ 
sengers  may  be  personal  vehicles 
under  the  regulations. 

Another  comment  suggested  that  a 
commercial  vehicle  be  defined  as  de¬ 
signed  primarily  to  transport  material. 
However,  the  performance  demanded 
of  a  large  personal  carrier  (such  as  a 
bus)  may  be  considerably  different 
from  that  of  a  smaller  passenger  vehi¬ 
cle,  and  such  a  vehicle  is  judged  to  be 
more  appropriately  considered  as  a 
commercial  vehicle. 

Comments  also  suggested  that  the 
commercial  vehicle  definition  permit 
various  performance  standards  based 
on  rated  gross  vehicle  mass  or  vehicle 
purpose.  There  are,  indeed,  numerous 
subdivisions  which  could  be  made  in 
the  commercial  vehicle  standards. 
However,  it  is  not  the  intent  of  these 
minimum  performance  standards  to 
regulate  the  product  development, 
performance  specifications  or  design 
goals  of  industry.  It  is  also  not  intend¬ 
ed  that  the  demonstration  conducted 


under  the  Act  impose  a  limit  on  indus¬ 
try’s  scope  of  development  or  preclude 
interaction  between  industry  and  con¬ 
sumers  to  explore  other  vehicle  types 
and  performance  levels.  The  defini¬ 
tions  of  commercial  vehicles  and  per¬ 
sonal-use  vehicles  are,  therefore,  un¬ 
changed. 

3.  Section  475.2— Electric  vehicle 
should  be  defined  as  requiring  100  per¬ 
cent  wall-plug  energy.This  suggestion 
is  not  accepted  since  there  may  be  con¬ 
siderable  advantage  in  permitting  non¬ 
electric  fueling  of  accessories,  such  as 
a  heater  having  a  high  peak  power 
demand  but  overall  low  annual  energy 
demand.  Nonelectric  energy  use  for 
other  than  accessories  on  the  electric 
vehicle  is  limited  by  sections 
475.10(h)(1)  and  475.11(h)(1)  of  the 
regulations  which  both  state  “[flor  an 
electric  vehicle,  the  maximum  amount 
of  nonelectrical  energy  consumed  shall 
be  that  used  for  operation  of  the  ac¬ 
cessories  only.” 

4.  Section  475.2— Redefine  vital  ac¬ 
cessories  to  inlcude  heater  blowers 
only  if  the  vehicle  is  equipped  with  a 
heater.  It  was  suggested  that  since  a 
heater  was  required  to  be  available 
only  if  selected  by  the  user,  heater 
blowers  should  be  required  as  vital  ac¬ 
cessories  only  if  the  vehicle  was 
equipped  with  a  heater.  DOE  agrees 
with  this  comment,  and  this  sugges¬ 
tion  has  been  adopted. 

5.  Section  475.10(a)  and  475.11(a)— 
Acceleration.  Several  comments  re¬ 
quested  relaxing  the  proposed  accel¬ 
eration  standards  and  other  comments 
indicated  that  the  proposed  accelera¬ 
tion  standards  were  already  too  le¬ 
nient.  After  considering  these  com¬ 
ments,  DOE  has  determined  that  the 
proposed  acceleration  standard  for 
commercial  vehicles  appropriately  re¬ 
flects  consideration  cf  consumer  pref¬ 
erence,  what  technology  can  presently 
provide  at  a  reasonable  cost,  and  exist¬ 
ing  time  constraints;  and  promotes  the 
acquisition  and  use  of  such  vehicles  as 
required  for  the  initial  standards  by 
section  7(b)(2)  of  the  Act.  The  com¬ 
mercial'  vehicle  acceleration  standard 
is,  therefore,  adopted  as  proposed.  In 
order  to  enhance  the  opportunity  for 
obtaining  a  cross  section  of  personal - 
use  vehicles  in  the  demonstrations,  as 
required  by  section  7(c)(1)  of  the  Act, 
as  amended  by  section  601  of  Pub.  L. 
95-238,  the  suggestion  to  lower  the 
personal-use  minimum  performance 
standard  for  0  to  50  km/hr  accelera¬ 
tion  time  from  12  seconds  to  15  sec¬ 
onds  is  accepted.  Although  the  tech¬ 
nology  currently  exists  for  achieving 
the  more  stringent  acceleration,  time 
constraints  may  prohibit  the  technol¬ 
ogy  from  being  effectively  utilized  in 
the  first  vehicle  purchase.  However, 
subsequent  purchases  may  not  be  sub¬ 
ject  to  the  same  limitations. 

6.  Section  475.10(b)  and  475.11(b)— 
Gradeability  at  speed. Several  com- 
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A  comment  recommended  clarifica¬ 
tion  of  the  term  “state-of-charge”  in 
these  sections  and  this  has  been  done. 

14.  Section  475.10(1 )  and  475.1KD— 
Heater.  A  comment  recommended 
making  the  heater  mandatory,  but 
DOE  has  not  adopted  this  recommen¬ 
dation  due  to  the  additional  cost 
which  could  be  involved  and  the  possi¬ 
bility  of  users  not  needing  the  heater 
in  some  climates. 

15.  Section  475.10(o)  and  475.11(0)— 
Safety.  A  comment  recommended  that 
although  the  Department  of  Trans¬ 
portation  has  granted  exceptions  to 
safety  standards  in  the  past,  the  De¬ 
partment  of  Energy  should  specify 
that  no  exceptions  from  basic  safety 
standards  will  be  accepted  because  this 
would  tlireaten  the  life  and  health  of 
vehicle  owners.  This  recommendation 
has  not  been  adopted  since  the  De¬ 
partment  of  Transportation  is  consid¬ 
ered  the  appropriate  body  for  deter¬ 
mining  the  applicability  of  its  safety 
standards  to  electric  and  hybrid  vehi¬ 
cles. 

Several  comments  recommended  a 
clarification  of  the  term  “explosive 
proof”  in  paragraph  (o)(2)(iii).  There¬ 
fore,  this  section  has  been  revised  to 
read  as  follows:  “Vehicles  with  battery 
caps  or  battery  vents  shall  have  flame 
barrier  provisions  to  inhibit  battery 
explosions.” 

A  comment  recommended  modifica¬ 
tion  to  avoid  vagueness  of  the  term 
“system  malfunction”  in  paragraph 
(o)(2)(iv)  by  substituting  the  term 
“maintenance.”  This  has  been  adopted 
by  DOE. 

A  few  comments  recommended  dele¬ 
tion  or  modification  of  paragraph 
(o)(2)(v)  for  positive  battery  discon¬ 
nect.  However,  DOE  considers  this 
standard  an  important  safety  feature 
and  is  issuing  the  standard  as  pro¬ 
posed. 

Several  comments  questioned 
whether  paragraph  (o)<2)(vi)  required 
specific  dynamic  performance  levels 
over  the  expanded  temperature  range 
of  -25°  C  to  50°  C.  Specific  minimum 
dynamic  performance  levels  are  re¬ 
quired  only  within  the  temperature 
range  specified  by  §475.3.  Paragraph 
(o)(2)(vi)  has  been  restated  for  clarity. 


ments  recommended  relaxing  the  per¬ 
formance  standard  for  gradeability  at 
speed  due  to  the  level  of  available 
technology.  This  recommendation  is 
also  adopted  to  ensure  a  reasonable 
cross  section  of  vehicles  in  the  first 
phase  of  the  demonstration.  The 
standards  for  gradeability  at  speeds 
for  both  personal-use  vehicles  and 
commercial  vehicles  are  therefore  set 
at  25  km/hr  on  a  10  percent  grade. 

7.  Section  475.10(c)  and  475.11(c)— 
Gradeability  limit  Several  comments 
recommended  relaxing  the  steepness 
or  the  duration  of  the  gradeability 
limit  to  reduce  the  difficulty  of  com¬ 
pliance.  These  recommendations  were 
not  accepted  since  it  was  judged  from 
available  test  data  that  sufficient  ca¬ 
pability  existed  to  meet  this  standard, 
and  this  capability  was  considered  im¬ 
portant  to  a  successful  demonstration. 

8.  Section  475.10(d)  and  475.11(d)— 
Forward  speed  capability.  Comments 
were  received  which  recommended  re¬ 
laxing  the  forward  speed  capability 
standard  due  to  the  level  of  technol¬ 
ogy  available.  Comments  were  also  re¬ 
ceived  which  recommended  raising  the 
forward  speed  capability  performance 
due  to  user  requirements. 

Lowering  this  forward  speed  capabil¬ 
ity  standard  is  considered  tolerable 
provided  the  use  environment  of  the 
initial  demonstration  vehicles  is  select¬ 
ed  carefully.  To  permit  more  latitude 
in  manufacturer  trade-offs  for  vehicles 
in  the  initial  demonstrations,  as  dis¬ 
cussed  above  in  comments  (5)  and  (6), 
the  minimum  performance  standards 
for  forward  speed  capability  are  re¬ 
duced  to  80  km/hr  for  personal-use  ve¬ 
hicles  and  70  km/hr  for  commercial 
vehicles. 

9.  Section  475.10(e)  and  475.11(e)— 
Range.  A  few  comments  recommended 
lower  electric  vehicle  range  standards 
on  the  basis  of  vehicle  capabilities,  and 
several  comments  recommended 
higher  electric  vehicle  range  standards 
to  satisfy  more  user  needs.  No  com¬ 
ments  were  received  on  proposed 
hybrid  vehicle  range  standards.  User 
data  indicate  a  strong  desire  for  range 
improvement  beyond  that  achievable 
by  state-of-the-art  electric  vehicles. 
The  levels  for  the  minimum  standards 
for  range  previously  proposed  by  DOE 
are  judged  to  be  achievable  by  good 
application  of  state-of-the-art  technol¬ 
ogy,  allow  some  latitude  for  trade-offs 
and  are  capable  of  fulfilling  initial 
demonstration  vehicle  needs.  There¬ 
fore,  the  range  standards  are  adopted 
as  proposed. 

10.  Section  475.10(f)  and  475.11(f)— 
Battery  recharge  time.  In  response  to 
several  comments  which  recommended 
clarification  of  the  initial  and  final 
battery  condition  associated  with  this 
standard,  the  wording  of  the  final 
standard  has  been  clarified.  Several 
comments  also  recommended  longer 
recharge  times  and  deleting  the  re¬ 


quirement  of  an  onboard  charger  for 
personal-use  vehicles.  DOE  has  deter¬ 
mined  that  sufficient  types  of  vehicles 
are  available  which  meet  these  stand¬ 
ards  and,  therefore,  such  changes  are 
unnecessary  to  obtain  an  appropriate 
cross  section  of  vehicles  and  would 
impose  undesirable  restrictions  on 
users  of  the  demonstration  vehicles. 

11.  Section  475.10(g)  and  475.11(g)— 
Recharge  control.  A  few  comments  in¬ 
dicated  confusion  as  to  which  require¬ 
ments  of  energy,  life,  maintenance, 
and  safety  were  involved.  The  stand¬ 
ard  has  accordingly  been  clarified  to 
read  as  follows:  "The  vehicle  shall 
have  a  recharge  control  which  is  ade¬ 
quate  to  meet  the  requirements  of 
energy,  life,  and  safety  as  such  re¬ 
quirements  are  stated  by  these  per¬ 
formance  standards.”  Since  no  per¬ 
formance  standards  specifically  for  ve¬ 
hicle  maintenance  are  being  promul¬ 
gated  at  this  time,  the  reference  to 
maintenance  has  been  deleted. 

12.  Section  475.10(i)  and  475.11U)— 
Battery  life.  A  considerable  amount  of 
comment  was  received  on  the  standard 
for  battery  life.  Several  comments  rec¬ 
ommended  lowering  the  standard  on 
the  basis  that  it  was  beyond  the  cur¬ 
rent  state-of-the-art  and  that  batteries 
would  not  give  a  year  of  service  before 
replacement,  as  required  by  the  pro¬ 
posed  standard.  Other  comments  rec¬ 
ommended  the  standard  be  adopted  as 
proposed  or  made  more  demanding  to 
provide  a  more  satisfactory  demon¬ 
stration.  Several  comments  noted  the 
difficulty  of  determining  compliance 
with  battery  life  standards  considering 
the  time  constraints,  and  recommend¬ 
ed  replacing  the  proposed  standard 
with  a  warranty  by  the  vehicle  manu¬ 
facturer. 

The  DOE  considers  it  important  to 
the  success  of  the  demonstration  that 
the  vehicles  continue  to  perform  at  or 
above  certain  levels  for  some  minimum 
duration  of  use.  The  battery  life 
standard  has  been  modified  to  require 
repair  and  replacement  of  the  batter¬ 
ies  by  the  vehicle  manufacturer  if  nec¬ 
essary  to  continue  vehicle  perform¬ 
ance  at  or  above  certain  levels.  This 
takes  into  account  possible  failure  or 
degradation  of  batteries,  permits 
achieving  the  limits  of  the  state-of- 
the-art  at  low  risk  while  providing  in¬ 
centive  for  vehicle  operation  at  high 
performance  levels  without  battery 
failures,  and  overcomes  the  difficulty 
of  determining  compliance  with  the 
battery  life  standard  within  the  time 
constraints  of  the  program. 

13.  Section  475.10  (j)  and  (k)  and 

475.11  (j)  and  (k)— State-of-charge 

meter  and  odometer.  Several  com¬ 
ments  recommended  requiring  more 
instrumentation  on  vehicles,  but  DOE 
considers  it  appropriate  that  any  in¬ 
strumentation,  other  than  a  certain 
minimum,  be  determined  by  interac¬ 
tion  between  manufacturers  and  users 
and  not  be  mandated  by  DOE. 


Final  Regulations 

The  regulations  are  adopted  as  pro¬ 
posed  except  for  modifications  de¬ 
scribed  above. 

These  performance  standards  only 
specify  the  minimum  criteria  for  the 
selection  of  vehicles  to  be  leased  or 
purchased  for  the  demonstration  pro¬ 
jects  to  be  conducted  by  DOE  under 
section  7  of  the  Act.  As  part  of  its  so¬ 
licitation  and  selection  process,  DOE 
may  specify  varying  priorities  for  in¬ 
creased  performance  levels  and  addi¬ 
tional  considerations  within  and 
among  the  designated  categories  in 
order  to  provide  a  broad  spectrum  of 
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vehicles  that  best  meet  the  needs  of 
the  demonstration  program.  Those  ve¬ 
hicles  meeting  the  minimum  perform¬ 
ance  standards  will  be  eligible  to  be 
considered  for  selection  using  criteria 
which  may  include  user  needs  and 
preferences,  reliability,  durability, 
ease  of  maintenance,  safety,  passenger 
and  cargo  capability,  energy  use,  noise, 
costs,  warranties  and  other  qualitative 
factors  which  will  provide  the  project, 
to  the  extent  practicable,  pursuant  to 
section  7(c)(1)  of  the  Act,  as  amended, 
with  demonstration  vehicles  which 
represent  a  cross  section  of  available 
technologies  and  of  actual  or  potential 
vehicle  use. 

The  performance  standards  issued 
today  are  the  initial  standards  to  be 
used  by  DOE.  These  standards,  as  re¬ 
quired  by  section  7(b)(3)  of  the  Act,  as 
amended,  will  be  revised  periodically 
as  the  state-of-the-art  improves.  It  is 
expected  that  vehicles  procured  for 
demonstration  subsequent  to  the  ini¬ 
tial  procurements  would  be  required  to 
meet  progressively  more  stringent 
minimum  performance  standards. 

(Electric  and  Hybrid  Vehicle  Research, 
Development,  and  Demonstration  Act  of 
1976,  Pub.  L.  94-413,  as  amended  by  Depart¬ 
ment  of  Energy  Act  of  1978— Civilian  Appli¬ 
cations,  Pub.  L.  95-238;  Energy  Reorganiza¬ 
tion  Act  of  1974,  Pub.  L.  93-438;  Department 
of  Energy  Organization  Act,  Pub.  L.  95-91.) 

In  consideration  of  the  foregoing, 
Chapter  II  of  Title  10,  Code  of  Federal 
Regulations  is  amended  by  establish¬ 
ing  Part  475,  as  set  forth  below. 

Issued  in  Washington,  D.C.,  May  24, 
1978. 

William  P.  Davis, 
Deputy  Director  of 
Administration. 

Chapter  II  of  Title  10,  Code  of  Fed¬ 
eral  Regulations,  is  amended  by  estab¬ 
lishing  Part  475  as  follows: 

Subpart  A— General  Provisions 

Sec. 

475.1  Purpose  and  scope. 

475.2  Definitions. 

475.3  Test  conditions  and  procedures. 

475.4  Units. 

Subpart  B — Minimum  Levels  of  Performance 

475.10  Minimum  levels  of  performance  for 
personal-use  vehicles. 

475.11  Minimum  levels  of  performance  for 
commercial  vehicles. 

Authority:  Electric  and  Hybrid  Vehicle 
Research,  Development,  and  Demonstration 
Act  of  1976,  Pub.  L.  94-413,  as  amended  by 
Department  of  Energy  Act  of  1978— Civilian 
Applications,  Pub.  L.  95-238;  Energy  Reor¬ 
ganization  Act  of  1974,  Pub.  L.  93-438;  De¬ 
partment  of  Energy  Organization  Act,  Pub. 
L.  95-91. 

Subport  A — General  Provisions 

§  475.1  Purpose  and  scope. 

This  part  contains  performance 
standards  for  electric  and  hybrid  vehi¬ 


cles  required  to  be  prescribed  by  the 
Department  of  Energy  pursuant  to 
section  7(b)(1)  of  the  Act. 

§  475.2  Definitions. 

As  used  in  this  part: 

"Act”  means  the  Electric  and  Hybrid 
Vehicle  Research,  Development,  and 
Demonstration  Act  of  1976  (Pub.  L. 
94-413,  90  Stat.  1263  et  seq.),  as 
amended  by  Department  of  Energy 
Act  of  1978— Civilian  Applications 
(Pub.  L.  95-238;  92  Stat.  47,  91-94). 

"Commercial  vehicle”  means  a  vehi¬ 
cle  other  than  a  personal-use  vehicle. 

“Electric  vehicle”  means  a  vehicle 
which  is  powered  by  an  electric  motor 
drawing  current  from  rechargeable 
storage  batteries,  fuel  cells,  or  other 
portable  sources  of  electrical  current, 
and  which  may  include  a  nonelectrical 
source  of  power  designed  to  charge 
batteries  and  components  thereof. 

“Hybrid  vehicle”  means  a  vehicle 
propelled  by  a  combination  of  an  elec¬ 
tric  motor  and  an  internal  combustion 
engine  or  other  power  source  and  com¬ 
ponents  thereof. 

"Personal-use  vehicle”  means  a  vehi¬ 
cle  designed  to  carry  10  persons  or  less 
and  which  is  designed  and  primarily 
used  for  transporting  the  vehicle  oper¬ 
ator  and  passengers. 

"Vehicle”  means  an  electric  or 
hybrid  vehicle. 

"Vital  accessories”  means  head¬ 
lights,  taillights,  windshield  wipers, 
windshield  defroster  and  defroster 
blowers.  Heater  blowers  also  shall  be 
considered  as  vital  accessories  if  the 
vehicle  is  equipped  with  a  heater. 

§  475.3  Test  conditions  and  procedures. 

The  conditions  and  procedures  in 
Electric  Vehicle  Test  Procedure— SAE 
J227a,  as  revised  February  1976,  of  the 
.Society  of  Automotive  Engineers,  shall 
be  used  to  determine  the  levels  of  per¬ 
formance  of  vehicles  for  those  catego¬ 
ries  for  which  minimum  levels  of  per¬ 
formance  are  prescribed  in  Subpart  B. 

§  475.4  Units. 

The  units  and  unit  symbols  and  ab¬ 
breviations  used  in  this  part  are  those 
of  the  International  System  of  Units 
(Systeme  International)  or  SI  as  estab¬ 
lished  by  the  General  Conference  of 
Weights  and  Measures  in  1960  and  in¬ 
terpreted  and  modified  for  the  United 
States  pursuant  to  the  U.S.  Depart¬ 
ment  of  Commerce  notice  on  the  In¬ 
terpretation  and  Modification  of  the 
International  System  of  Units  for  the 
United  States  (41  FR  54018,  December 
10,  1976). 

Subpart  B — Minimum  Levels  of 
Performance 

§  475.10  Minimum  levels  of  performance 
for  personal-use  vehicles. 

The  following  minimum  levels  of 
performance  are  required  with  respect 


to  any  personal-use  vehicles  purchased 
or  leased  pursuant  to  section  7(c)  of 
the  Act. 

(a)  Acceleration.  The  time  required 
to  accelerate  from  rest  to  50  km/h 
shall  not  exceed  15s. 

(b)  Gradeability  at  speed.  The  grade 
which  can  be  traversed  up  at  25  km/h 
shall  be  at  least  10  percent. 

(c)  Gradeability  limit  The  grade  on 
which  the  vehicle  can  start  and  climb 
for  20s  either  backward  or  forward 
shall  be  no  less  than  20  percent. 

(d)  Forward  speed  capability.  The 
speed  which  can  be  maintained  for  5 
minutes  shall  be  80  km/h. 

(e)  Range.  The  distance  which  the 
vehicle  can  be  operated  with  vital  ac¬ 
cessories  on  or  equivalent  shall  be: 

( 1 )  For  an  electric  vehicle,  at  least  50 
km  on  the  SAE  J227a/C  cycle,  and 

(2)  For  a  hybrid  vehicle,  at  least  200 
km  on  the  SAE  J227a/C  cycle. 

(f)  Battery  recharge  time.  The  vehi¬ 
cle  shall  be  capable  of  satisfying  the 
range  requirement  of  §  475.10(e) 
above,  after  being  recharged  for  no 
more  than  10  hours  by  use  of  an  on¬ 
board  charger.  At  the  start  of  this  re¬ 
charge  the  vehicle  shall  have  80  per¬ 
cent  discharged  batteries  as  specified 
by  the  vehicle  test  conditions  and  pro¬ 
cedures  of  §  475.3.  The  onboard  charg¬ 
er  shall  be  compatible  with  an  electric 
power  outlet  of  110V  or  220V  AC,  as 
specified  by  the  vehicle  manufacturer. 

(g)  Recharge  control  The  vehicle 
shall  have  a  recharge  control  which  is 
adequate  to  meet  the  requirements  of 
energy,  life,  and  safety  as  such  re¬ 
quirements  are  stated  by  these  per¬ 
formance  standards. 

(h)  Energy  consumption.  (1)  For  an 
electric  vehicle,  the  maximum  amount 
of  nonelectrical  energy  consumed  shall 
be  that  used  for  operation  of  the  ac¬ 
cessories  only. 

(2)  For  a  hybrid  vehicle,  nonelectri¬ 
cal  energy  consumed  shall  not  exceed 
1.3  MJ/km  and  shall  also  not  exceed 
75  percent  of  total  energy  consumed 
for  propulsion  and  vital  accessories, 
based  on  being  fully  loaded  on  a  driv¬ 
ing  schedule  of  33  km  on  SAE  J227  a/ 
C  cycle  plus  33  km  at  75  km/h  (higher 
heating  value  of  gasoline  taken  as  32.7 
MJ/L)  and  with  vital  accessories  on. 

(i)  Battery  life.  (1)  The  vehicle  shall 
be  capable  of  at  least  75  percent  of  the 
range  specified  in  §  475.10(e)  after  12 
months  or  15,000  km  of  normal  use, 
whichever  occurs  first. 

(2)  The  vehicle  shall  be  capable  of 
100  percent  of  the  acceleration  and 
gradeability  specified  in  §475.10  (a), 
(b),  and  (c),  for  all  test  conditions  and 
procedures  specified  by  §  475.3,  for  12 
months  or  15,000  km  of  normal  use, 
whichever  occurs  first. 

(3)  The  batteries  shall,  if  necessary, 
be  repaired  or  replaced  by  the  vehicle 
manufacturer  at  no  cost  to  the  user  of 
the  vehicle  in  order  to  meet  require¬ 
ments  of  (1)  and  (2)  of  §  475.10(i). 
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(j)  State-of-charge  meter.  The  vehicle 
shall  have  a  state-of-charge  meter  for 
the  propulsion  battery  system  or  other 
means  of  providing  an  indication  of  re¬ 
maining  range. 

(k)  Odometer.  The  vehicle  shall  have 
an  odometer. 

(l)  Passenger  comfort  heater.  The  ve¬ 
hicle  shall  have  a  passenger  comfort 
heater  available  as  an  option. 

(m)  Documentation.  Adequate  user 
manuals,  maintenance  (service)  man¬ 
uals  and  parts  lists  shall  be  provided. 

(n)  Emissions.  The  vehicle  shall 
comply  with  all  applicable  Federal 
emissions  regulations  for  motor  vehi¬ 
cles. 

(o)  Safety,  crashworthiness,  dam- 
ageability,  crash  avoidance  and  haz¬ 
ards.  (1)  The  vehicle  shall  comply  with 
all  applicable  Federal  regulations  for 
motor  vehicles  concerning  safety, 
crashworthiness,  damageability,  crash 
avoidance  and  hazards,  unless  a  waiver 
or  modification  is  obtained  from  the 
Department  of  Transportation. 

(2)  Until  the  Department  of  Trans¬ 
portation  issues  regulations  which 
cover  the  same  subjects,  the  vehicle 
shall  also  have  the  following  perform¬ 
ance  characteristics: 

(i)  The  electric  propulsion  circuit 
shall  be  electrically  isolated  from 
other  conductive  portions  of  the  vehi¬ 
cle. 

(ii)  The  vehicle  shall  be  capable  of 
undergoing  the  test  procedure  of  Fed¬ 
eral  Motor  Vehicle  Safety  Standards 
208  and  301  with  all  battery  materials 
remaining  outside  the  passenger  com¬ 
partment. 

(iii)  Vehicles  with  battery  caps  or 
battery  vents  shall  have  flame  barrier 
provisions  to  inhibit  battery  explo¬ 
sions. 

(iv)  Ventilation  shall  be  adequate 
within  the  battery  compartment  to 
maintain  the  concentration  of  hydro¬ 
gen  below  4  percent  by  volume  during 
vehicle  operation  (including  charging 
and  maintenance). 

(v)  The  vehicle  shall  have  a  device 
which  provides  for  the  positive  discon¬ 
nection  of  the  battery  and  which  is  op¬ 
erable  from  the  normal  operator  posi¬ 
tion. 

(vi)  The  vehicle  shall  be  capable  of 
being  parked  for  up  to  8  hours  in  tem¬ 
peratures  of  —25°  C  to  50°  C  and  sub¬ 
sequently  operated  at  any  tempera¬ 
ture  within  this  temperature  range 
without  damage  to  the  vehicle  or 
hazard  to  persons. 

§475.11  Minimum  levels  of  performance 
for  commercial  vehicles. 

The  following  minimum  levels  of 
performance  are  required  with  respect 


to  any  commercial  vehicles  purchased 
or  leased  pursuant  to  section  7(c)  of 
the  Act. 

(a)  Acceleration.  The  time  required 
to  accelerate  from  rest  to  50  km/h 
shall  not  exceed  15s. 

(b)  Gradeability  at  speed.  The  grade 
which  can  be  traversed  up  at  25  km/h 
shall  be  at  least  10  percent. 

(c)  Gradeability  limit  The  grade  on 
which  the  vehicle  can  start  and  climb 
for  20s  either  backward  or  forward 
shall  be  no  less  than  20  percent. 

(d)  Forward  speed  capability.  The 
speed  which  can  be  maintained  for  5 
minutes  shall  be  70  km/h. 

(e)  Range.  The  distance  which  the 
vehicle  can  be  operated  with  vital  ac¬ 
cessories  on  or  equivalent  shall  be: 

(1)  For  an  electric  vehicle,  at  least  50 
km  on  the  SAE  J227a/B  cycle,  and 

(2)  For  a  hybrid  vehicle,  at  least  200 
km  on  the  SAE  J227a/B  cycle. 

(f)  Battery  recharge  time.  The  vehi¬ 
cle  shall  be  capable  of  satisfying  the 
range  requirement  of  §  475.11(e) 
above,  after  being  recharged  for  no 
more  than  10  hours.  At  the  start  of 
this  recharge  the  vehicle  shall  have  80 
percent  discharged  batteries  as  speci¬ 
fied  by  the  vehicle  test  conditions  and 
procedures  of  §  475.3. 

(g)  Recharge  control  The  vehicle 
shall  have  a  recharge  control  which  is 
adequate  to  meet  the  requirements  of 
energy,  life,  and  safety  as  such  re¬ 
quirements  are  stated  by  these  per¬ 
formance  standards. 

(h)  Energy  consumption.  (1)  For  an 
electric  vehicle,  the  maximum  amount 
of  nonelectrical  energy  consumed  shall 
be  that  used  for  operation  of  the  ac¬ 
cessories  only. 

(2)  For  a  hybrid  vehicle,  nonelectri¬ 
cal  energy  consumed  shall  not  exceed 
9.8  kJ/kmkg  of  cargo  and  shall  also 
not  exceed  75  percent  of  total  energy 
consumed  for  propulsion  and  vital  ac¬ 
cessories,  based  on  being  fully  loaded 
on  a  driving  schedule  of  100  km  on 
SAE  J227a/B  cycle,  the  cargo  not  in¬ 
cluding  the  operator,  and  with  vital 
accessories  on. 

(i)  Battery  life.  (1)  The  vehicle  shall 
be  capable  of  at  least  75  percent  of  the 
range  specified  in  §  475.11(e)  after  12 
months  or  15,000  km  of  normal  use, 
whichever  occurs  first. 

(2)  The  vehicle  shall  be  capable  of 
100  percent  of  the  acceleration  and 
gradeability  specified  in  §475.11  (a), 
(b),  and  (c),  for  all  test  conditions  and 
procedures  specified  by  §  475.3,  for  12 
months  or  15,000  km  of  normal  use, 
whichever  occurs  first. 

(3)  The  batteries  shall,  if  necessary, 
be  repaired  or  replaced  by  the  vehicle 


manufacturer  at  no  cost  to  the  user  of 
the  vehicle  in  order  to  meet  require¬ 
ments  of  (1)  and  (2)  of  §  475.11(1). 

(j)  State-of-charge  meter.  The  vehicle 
shall  have  a  state-of-charge  meter  for 
the  propulsion  battery  system  or  other 
means  of  providing  an  indication  of  re¬ 
maining  range. 

(k)  Odometer.  The  vehicle  shall  have 
an  odometer. 

(l)  Passenger  comfort  heater.  The  ve¬ 
hicle  shall  have  a  passenger  comfort 
heater  available  as  an  option. 

(m)  Documentation.  Adequate  user 
manuals,  maintenance  (service)  man¬ 
uals  and  parts  lists  shall  be  provided. 

(n)  Emissions.  The  vehicle  shall 
comply  with  all  applicable  Federal 
emissions  regulations  for  motor  vehi¬ 
cles. 

(o)  Safety,  crashworthiness,  dama¬ 
geability,  crash  avoidance  and  haz¬ 
ards.  (1)  The  vehicle  shall  comply  with 
all  applicable  Federal  regulations  for 
motor  vehicles  concerning  safety, 
crashworthiness,  damageability,  crash 
avoidance  and  hazards,  unless  a  waiver 
or  modification  is  obtained  from  the 
Department  of  Transportation. 

(2)  Until  the  Department  of  Trans¬ 
portation  issues  regulations  which 
cover  the  same  subjects,  the  vehicles 
shall  also  have  the  following  perform¬ 
ance  characteristics: 

(i)  The  electric  propulsion  circuit 
shall  be  electricially  isolated  from 
other  conductive  portions  of  the  vehi¬ 
cle. 

(ii)  The  vehicle  shall  be  capable  of 
undergoing  the  test  procedure  of  Fed¬ 
eral  Motor  Vehicle  Safety  Standards 
208  and  301  with  all  battery  materials 
remaining  outside  the  passenger  com¬ 
partment. 

(iii)  Vehicles  with  battery  caps  or 
battery  vents  shall  have  flame  barrier 
provisions  to  inhibit  battery  explo¬ 
sions. 

(iv)  Ventilation  shall  be  adequate 
within  the  battery  compartment  to 
maintain  the  concentration  of  hydro¬ 
gen  below  4  percent  by  volume  during 
vehicle  operation  (including  charging 
and  maintenance). 

(v)  The  vehicle  shall  have  a  device 
which  provides  for  the  positive  discon¬ 
nection  of  the  battery  and  which  is  op¬ 
erable  from  the  normal  operator  posi¬ 
tion. 

(vi)  The  vehicle  shall  be  capable  of 
being  parked  for  up  to  8  hours  in  tem- 
peratues  of  -25°  C  to  50°  C  and  subse¬ 
quently  operated  at  any  temperature 
within  this  temperature  range  without 
damage  to  the  vehicle  or  hazard  to 
persons. 
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